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< 1 1 1 s«±*>m#££<ui£*f-f ?> c t zmtt? 

[fi!#>l2] 1^m#$£^lif^^Hft£JIfcM 

nmt -rmxm i sm^m^tam^. 
znzmmtmztix^&zt $mit-?mmi i tea 

8S2S8U:. 

[0001] 
[0002] 

(field emission display) ff^ f^&CDW&Ziiiglt L 
4X7"Mi:LT»MlTl.»4. Witf. spind«B#|f| 
fctfXOCRT (cathode ray tube) P£@*'£ 

[00 0 3] LA>L5:#£>. £*>«IHMa»i. BfeHHS: 

LT&m-t&m-i&m (mimj abbo*? 



tLhKMJ: LTOA 1 m. KiPlOnmgJSWAla 
OsKttWB. R91 OnmnSLOmmtLXOAum 

-c«ii!«BoTfcEaLTT»A i«fc±aAuB«)ia 
st. i»tf>H» f ±*Aujitjitt^asL»i*i««cii 

[0004] *fc#>(C. ftJfcOA 1 2 Ostg 

10 *Stt«*>IBJiE£& n mfSgiljgfl: Lfc 0 > ffiSSI&O A 1 

2 03*eiifts?)igft&tf a 1 2 03ffig#sfc±a5Auffl 

TV*. «£tf. «§§¥7-6 5 7 1 O^tSM^Bj} 
*>i"3fc, l6IWW^S6*&»WiaKf*-HlW)fc«> 

[000 5] Ufrl/fr*^ ^jafcatfrtSBftSft 
tzM I M«Jft<WP*aaepCfc . ££2kffi«8»i 1 x 

i o-*A/cm*wgv » ftajmssitiii x 1 o-*nmiz 

20 

[0006] 

HWWWifcU: 5 i: *3»Wi. tLh^tf 

at^rnsfflv^^ucasfi^aisitew-* zt*m 

[0007] 

ivfz&mwmfrt,**). mivm&mAxmiiZk 

[0008] ^WH^S^ftaSIHFttiV^TIi. Bliffim 

to 

[ooo9] js&wnmTftiiimTizte^xtt. m&t 

50 ftaja^lS-r&oT. «B8 : Flfcaj3PH^)#'«tt» ft 



3 

TtkizmTX'te. mmmm^imzG't&ox'xti' 
[ o o i i ] *%BB^«^stai^{i. h^n' 

tLxmi&imxhz. 

[00 12] 

[0013] znmR*%fefc2^&&mm®m<r)mm 

ttl nmJ^LhlOO nmOT-C*iHfS<. 

tc. 8tfLJi3ts i O, ( xfiJgmtfcSf ) ^ri:^^ 
ttlJ: OiiSv^fHSoJf (IS) -c&s. 
[ 0 0 1 4 ] 12 1 iz^tX o fc, ^WWBWfl^lktB*? 
li. sSH^Sflil 0±£ffl*.{f A 1 , W&ifa^&Stf- 

«rif«>2mWW»fe=Srt«^«l&JB 1 2 fc . S i Oz&fc* 

himfom 1 3 1 . sssautffi-r s a u & z <r> 

$MWm& 1 5 LT=5: o „ $ uzwm 

mi 3t«A i , w%z<rmmwmi 4tmvt>tix 
t«i 2 a« i o , i ttm£gffl*&A,x'm!fZti& . ss 

2S« 1 ^WBSfctta ^ *«S2 fcffiBWH 3R.G, B 
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4 

[0015] lat^i 1 3ttsre*&»6 j a:o 50nmia 

Ut. laoiRffiffi 1 5 ^iE€fiV d t LKiB*- 
5 y ?Wm 1 1 i&lgifc^fti: Lfc*W *- KTft* . * 
-5 >y 1 1 fc&BiSIS®E 1 5 fcOHMBBEV d 

«ii.tr9 o vm&zmni'&mm 1 2K«?*aA. 

d#cS*U KttfMl 3UX 

satr**o-c. «a«iiwjWH4«iWMii3fc*» 
mm MiRifi 5«fcwtTieiWMii 

[00 16] d<^by^;PS)*tcJ:-5T^lffil 5*^ 
^^^g (SHJMffi) 2tmSn$ii^©v«€Ev c 

mi 1 20)ttmt lt«s i tmizmfX'b&tf. ?)v 

20 (Ge) . Kfft^yay (S iC) . hflaru 

(GaAs) . »J >W yy'W ( I nP) . -felx 
yflyirHS^A (CdSe) IVK. iii-vsl 
II-VI K&lf<^f(c¥«^tHI:»NWW. fflv^ 

[00 17]XI4. mrfmmntLXAX . Axi, A 
g. Cuarfftf>£BTfc*»"Cfc*#. Sc, Ti, C 
r. Mn, Fe, Co, Ni, Zn, Ga, Y, Zr, 
Nb, Mo. Tc, Ru, Rh. Pd, Cd. Ln, S 
n, Ta, W, Re, Os, Ir, Pt, T 1 , Pb, 
30 La, Ce. Pr, Nd, Nd, Pm, Sm, Eu, G 
d, Tb, Dy. Ho, Er, Tm. Yb, Lu&fc'i 

[0018] i&mm 1 3(Dwmminb txa. mt 
ims i o, ( xttiieFitfcjjs*) #&&&rct>& 

i)\ LiO., LiNi. NaO., KO,, RbO,, C 
sO., BeOi, MgOi. MgNi, CaO,, Ca 
N,, SrOi, BaO,. ScO., YO,, YN,, La 
Oi, LaNi, CeO,, PrOi, NdOi, SmO,, 
EuOi, GdOi, TbOi, DyOi, Hod, Er 

40 O., TmO«, YbOi, LuO,, TbOi, DyO,, 
HoOi. ErOi, TmOx, YbOi, LuOi. Ti 
O,, TiN., ZrOi, ZrN,, HfOi, HfN,, 
ThO,, VOi, VN,, NbO,, NbN,, TaO,, 
TaN,, CrOi, CrN,, MoO,. MoN,, W 
O,. WN,, MnOx, ReO,, FeO«, FeN.. R 
uOi, OsOx, CoOi, RhOi, IrOi, Ni 
O,, PdO., PtO,, CuOi, CuNi, AgO., 
AuOx, ZnOi, CdO,, HgO,, BO,, BN.. 
AlO,. A 1 Ni , GaO«, GaN,, I nOi, Ti 

50 O,, TiN,, SiN,. GeO,, SnO,, PbO,, 
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POi ( PN«, AsO«, SbOx, SeOx, TeOi& 

[0 0 191 £tz. LiAl O2, Li2Si03, Li2 
TiOa, Na2Al 220 3 4, NaFe0 2 , Na 4 SiO 
4, K 2 Si0 3 , K 2 Ti0 3r K2WO4, Rb 2 Cr 
O4, CS2Cr04, MgAl 204, MgFejOi, M 
gTiOa, CaTi0 3 , C aW0 4 , CaZrOa, S 
rFei20i9, SrTiOa, SrZrOa, B a A 1 2 
O4, BaFenOig, BaTi03, Y3AI5O12, Y 
3 Fe50i2, LaFe03, La3Fe50i2, La2Ti 10 
2O7, CeSn04, CeTi0 4 , Sm3Fe50i2, E 
uFe03, Eu3Fe50i2, GdFe0 3 , Gd 3 Fe5 
O12, DyFeOa, Dy 3 Fe 5 Oi2 r HoFeOa, H 
03Fe50i2, ErFe0 3 , Er 3 Fe50i2, Tm3 F 
e50i2, LuFe0 3 , Lu3Fe&Oi2, NiTi 

03, Al 2 Ti03. FeTiOs, BaZrOs, Li 
ZrOa, MgZrOs, H f T i 0 4 , NH4VO3. A 
gV03, LiV03, BaNb20e, NaNb03, S 
rNb 2 06. KTa0 3 , NaTaOs, SrTazOe, 
CuCr 2 04, Ag 2 Cr0 4 , BaCrC>4, K2M0O 20 

4, Na2Mo0 4 , N1M0O4, BaW0 4 , Na2WO 
4, SrW04, MnCrzOi, MnFe 2 0 4 , MnTi 

03, MnW0 4 , CoFe 2 0 4 , NnFe 2 C>4, F eW 

0 4 , C0M0O4, CoTiOs, C0WO4, NiFe 
2O4, NiW0 4 , CuFe 2 04, CuMoO*. CuT 
iOs, CuW04, Ag 2 Mo0 4 , Ag2W04 P ZnA 
I2O4, ZnMoO*. ZnW0 4 , CdSnOs, Cd 
Ti03, CdMo04, CdW04, NaAIOz, Mg 
AI2O4, SrAl 2 04, Gd3Ga50n, InFeO 

3, Mgln 2 04, AhTiO&, FeTiOa, MgT 30 
iOs, NazSiOs, CaSiOs, ZrSi0 4 , K2 
Ge03, Li 2 Ge03, NazGeOs, BizSn 

3O9, MgSnOs, SrSnOa, PbSiOa, Pb 
M0O4, PbTiOa, Sn0 2 -Sb 2 C>3, CuSe 

04, Na 2 Se0 3 , ZnSe0 3 , K 2 Te0 3 . K2T 
e04, Na 2 Te03, N a2Te 

iWfo. FeS, AI2S3, MgS, ZnStcZOMvit 

LiF, MgFz, SmF3*if07yfljBi. HgC 
1, FeCh, CrCl zftZ^mtVll. A g B r , C 
uBr, MnBriftZoymflfo. Pb 1 2 , Cul, F 40 
e IzKt'VBWm. Xld. S i A I ON^if^Jg 

[0020] s^t. mmmnmmftmAt lxw 

^yH, 7y-uy(Czn) KWim. Wl^M, auc 

3, B 4 C , CaC 2, CrsC 2, M02C , MoC , NbC , SiC 
, TaC, TiC , VC, W 2 C , WC, ZrC ^if^AKKflSBl 



KIT. Ht. 

[002 l]feSKBtf>JI3 1314. 5 0nm£LL *F 
£L<& l<XKl<X)0nm?gg-C&S. OTttaSfift&R 

^U«ffil SOtffifcl/niPt, Au, W, Ru, I 
r^ZCO&mtfWhXhhilK Al,Sc,Ti,V, 
Cr ( Mn, Fe, Co, Ni, Cu, Zn, Ga, 
Y, Zr, Nb, Mo, Tc, Rh, Pd, Ag, C 
d, Ln, Sn, Ta, Re, Os, Tl, Pb, L 

a, Ce, Pr, Nd, Pm, Sm, Eu, Gd, T 

b, Dy, Ho, Er, Tm, Yb, Lu&fc'fcffl^fc 

[0022] tm&m 1 sizm&nmnftm 1 aom 

miii. Li, Be, C, Na, Mg, Al, Si, 
K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, 
Ni, Cu, Zn, Ga, Ge, As, Rb, Sr, 
Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, C 
d, In, Sn, Sb, Te, Cs, Ba, Hf, T 
a, W, Re, Os, Ir,Pt,Au,Hg,Tl, 
Pb, Bi, Po, La, Ce, Pr, Nd, Sm, E 
u, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu 

[0023] xtsk 1 o^mMr5*<o«fc. a i 

2O3, Si 3 N 4 . BNf^-fe75y^xniK it: 

T*$>S#\ CVD (chemical vapor depos 

ition ) l^— IfTTV— i/g^ffi. MB E (molecu 
lar beam epitaxy) 3k ^yh'-AXA° 7 ^yy^ 

xi>jmxb&» 

[0024] ItttWfc. *W»0*^lUfi* : F*fWL 

300nmT»lSLfc^5X«|Rl 0 

V>y&lz£<0im5 umTB&LLt:. a^SSiSK 

-5 S i SS^tB^fitJ&S 1 2±(CK®195 nmtSiO 
«0«WMl3£jRRU £0*egfWa±£5nmtf) 
E«ttJil4£j£RU (DMW&imi-lzm&XX) n 
mTSiOi^)IMW«Bl3*«IBUfc. ^J^KL 

«aSLv^»P*ie»««l 3t«**LfcA 1 
ttO^TS^Stt®14S:^J?0nm, 5nm, 15n 
m, 30nm, 40nm, 5 0 nmfcSflSS*. 
1t«&tAffig*a^frJf*n0 0nm, 4 00nm, 
8 0 0 nmt%& X 0 (CJ&BL^S i OiffiSf^S«S: 

KMkLTfflSLfc. SiOi^g^ffll3&I^^B 
1411414. XACy^J^ffifcfctSLT. Ar, Kr, 
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XK 0.1~ KXfcTorr L<<4 0.1~2 OnTorr . j£ 
MP— h 0.1~1000nii/ininiJ£L<l4 0.5— lOOnn/ain 

w< -/ ?&frT'j£IS$*tT v^l. „ zj* ? y y^SM 

[0025] HJftfllOS i O.ffiUftJl 1 3tCOWt\ 
x&0iff3rC#;&r Lfc fc c: h TW7 r xmz X S >\n 

OiitTW? rXfflT&Sfc«Sg-C£&. Sit, * 10 
SK«0T^7 r X S i Oi ffl^ffi±lc P t co±MB 
mWfe 1 5 1 0 nmT'XA""/^!J y^SKJ: 9l£ 

[0 0 2 61-;*. j§HB#5xffiRi<oi«:iTOn 
k^^me2*^«$tU:t>^ #aw^^ms± 
R. g. Bfc#jst&«3^a>£&6&3fcftJf 3£ 

t«fcD&flU WJ10-'TorrX«10- 5 Pa» 20 

[0027] *<7>&. zsswmbiiximTnzti? tuz 

i^XM)mE.V d£ 0~2 0 OVemtX. #SiO 
.JU£g£*tf5Lfc*W *- r-*€s£ I d&t/«caj«s£ I 

V^i^S^lOOnm, 4 0 0nm, 8 00 

n mo^tcfcit s . m^aai^to^sttais^tc 
T<o«E^jni. zztizx*). ^mwmmimvm 

iO^*S5 0 nmja±(?)l 0 0 nm~8 0 0 nmt)^ 30 
S^«ttJl§U?5 0 nmJJlTT. 1 X 1 0" 6 A/cm^Bl 
±OSttBmBS*J#^>n^. X^X. §mE5 0nmfcLrJr 
£1X14. 100nmJ3Ui«OSiO,S$«f*:l^WtS 
S^4>#^itS £ Us. 
[0028] &iz. m*mt:MfiiLttl'??mm2& 
V&gMim&l 5Wiat*«j4kVomE5:EraDL^ 
®"C(4. SiOxB)SW5 0nml,HO^y-C$51Mi 

<r fci4. rt/^ rxs i o.Jia^com^Bcits*^ 

[ 0 0 2 9 ] J*^ 7 ? y >^-CJ£H Lfc*»iWB<»Se 
ffi£SEMT«5?L*:fc.r^ 20nmWmMt^ 
=5rS^h^^ai:L-CV^ii:*qa|o^. 5 0nmJ3LL 

s i Oxi&zummxb&tK n&b&Mt. *<v& 50 
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T 5 0 n m &±<7>m.Z t r- > & i: . 
[ 0 0 3 0 ] 03 fcS4J4. SSmttJHtffc 
htffrv ^OKmS^^^ISS: Zti? tiM LX^ 

mmtf%\>^tit^x&&wfc<7>mmmi&mz 
/h$<. tkftmffiff%mix^&ztwbfr&. z<7>x 
nzgfcizz^tzztii. imm&mzsmftmizWLV 

[ 0 0 3 1 ] 05{±. £ Ifelii&lK 

gft^m^FftaSS^^^-H^I d (Diode Curre 
nt) i:gg&mEVd(V diode) <^B8^^JS:{iJSa I e 
(Emission Current) (7)^k b^Z^Ltz^X'hh . @ 
5(Cfc^T^>f^-r--«5El d&tfJSc!U€g£l e« 

[0032] ism&mxrimmm 1 3<o+rac«s 
mits 1 4 * 1 m%-$-hi><?>*wffl Ltztf. t&nmmm 
t lx. me izyfit x 0 iz. nmw&m 1 4 zmmm 
1 3RV&mm& 1 5<o*ffiicg»ts i ttfx-z . 
ttz. Muzyfctx 0 iz. nmnws 1 4 1 
3mfm?&i&m 1 2 ^lit^s x 5 izx-% s . $ 

KffiHt'fcO. 2®liLh<7)^«tt« 1 4 £&liftJf 1 
3 rtfcW. »Jt*« * 3oULhtir{-«:^aiS^fc-r 

>bLizfmxmuLxi>. m^mxmmLxi>x\>\ 
[ 0 0 3 3 j ^> ^^^fe^nsfeeiijom^ijc 

^mttii4^» wmmi 3Wzmmxj*y? 

3^1111 5{ciev^®<=5rSX(4fflc<'5rS 

[0034] z(r>x 0 ^^ismfii. »ig{*a&t/ 

lETffi^^Byi Lfc3W8WwB?- ScffiS^tctJV^T 

mttmvmtnftm. xixm&mwz&mtLx. 
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M-fh^g (VvbipS I TO) , SM(SnO) , IHKffi 
& (ZnO) &fc'i^&&j§t#$::il-'??m2<7)1g!gc 

tt-ftWfcttRSitO *Z t J: v &Jfl^-f 5:if s-rs 10 

ZfcMzft. *t. Wtf>R. G, Bfem-f-(Ci5tT3*l 

X. ?W&2<r>±.Mi. R, G, BCfrfJS 

^6&^jK>3:£8b«Wf 3R, 3G, 3B#K££ 

[0035] 3C22H4 £#*5§HM7XS« 1 
«18«. SiO,, SiN,, AI2O3, AlN^rt'i?) 

mm® 1 5{im^ra4tiB-ri.. ^sssmms 

&ii,t:m2tmtoi®i7fffmztiz>. z<7>m2tm 
tra i 7 ii;\*xme 1 6 o z t x^m*®®* m± 
-rs. 

[0036] KDttntLXli. A 

u . P t . A 1 , WgCO-HRfc I COffiiKKffl^fll. 

&^t*IB«S£{ftlS1-&^&J?£T& 40 
6. Mft&Jl 1 2««®Ji. v-'J ( S i ) AW 

[0037] sistts 1 5<7>tt§ti;t m^isajojicga* 

Sr. Mg, Ba, Ca^A^^C. Ml-. ZtlhO^ 
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1 o 

<mxit. mnmmKwmizggz&mtf&K. £ 

fc;i(fAu, Pt, Lu, Ag, Cu0)#flOUi.I*l£> 
<^£3sa<a£U^ tt:. Ztlt><7&%lZ. JJEtt* 

x-hh. 

[0 0 38] A'xlfil 6*)*mi:LTti. Au, P 
t , A 1 $eHR£ I C<7)iSg{cfflv^iiSlrC^< . 

X\ 0.1~5 0/zm^'®ST*)S. ttl. 
[02] J: SHJfcflltf)®? KtiJ^^ECii 

[03] mmnm*m&m?nik\mfc<wmm 

[04] ^mtt^^^r^^^jt^om^scai*^ 
com&mfceytiimmz^-rT'? ?xbh. 
[05] njg0iicoa^ifcai^fc:t5tt s is Mats 
v d t ?4 Hmg£«ra^^*-r^7 ^t^s . 

^*tt^i£^^^-rfiiB&a5^ac*:BfEa0T'j> s . 

[07] ^^BjjtiSffiOHSSCTom^BctliS^iS 
^«ttS35^Sr*-t«B&^^lfc'cBfffi0Tfc S . 

[08] ^flWlciiflW^ISMWrtl^lfeaSRT^S 
@«ttSifr^2r5rr«B&g|5^fi£^BrSI0Tj> S . 

[09] 4^fci*«««*««)«^*tfi*W)?llf 
^«ttSj£«Sr^1SB«^^Jfc*:ISiSI0T-* S . 

[0io] ^^izx^commm^n^minm^ff) 

[011] J: SHfig0«^«^»ai^^a5r 

[^^UiBfl] 

1 i§BHS« 

2 nlx^^mffi 

3R. 3G, 3B ®3ftfcJl 

4 Kssia 

10 m^mm. 

11 jr-s ^tgffi 

12 wr&tem 

13 
14 

15 ^lli 
1 6 rtXWfe 

17 m2t&mm 

18 
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[07] 



[08] 



[09] 
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[05] 

-*- I diode 
I Emission 



[0103 




- I s 
• 1 3 



'I 2 



-5.0E-5 



-50 0 50 100 
Vdiode(Volt) 



150 



[01 1] 




[igfctJB]¥)£l 0^8111 IB 
[*i^«iIEl] 

iWEmgm&i mm 

[«iiE«««a«] 0015 

[«Ert«l 

[0015] tm&m i 3 ammftfr *>&D50nmia 
t±. mm<7y&m$m , m i 5 £ jEm&v d t us®*- 

5 -y^mffil l5r«JfttEfifcL^^Jj--H-eS)l.. * 
-5 >•/ 9W& 1 1 fc&JKISim@ 1 5 1 OUKcmff V d 



0Utf9 o vng&wtoLwmte® 1 2n*^ tax 
[msmM^] mm 

0 0 16 
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[0016] if&mSl SfrhlkftZtltlMTe (tktU 

gjflns *u£©v «£®EE v c tftefcf 5 k vgjgtc X-oX 

umizmth&tf* ?i\,i-*)2» (Ge > . 

yay (SiC) . tfl^f'J^A (GaAs) . 'J 
4 V*J*7h. (InP). tl/y^b'SW (CdS 
e)&fc\ IVBL IH-Vg^ I I -V iS&rk'tf) 

[fluE^«i*] mm 
iffiEjmms&i ooi8 

[fluErt??] 

[0018] tm#m 1 3?>18€f**mi: LTJi. K-ft 

e^s i ox (xtiimttr^-r) tmizmrzbz 

ifi^ LiOx, LiNx, NaOx, KOx , Rb 
Ox, CsOx, BeOx , MgOz, MgNx , Ca 
Ok. CaNz, SrOx, BaOx. ScO,, YO 
x , YNi , LaOz , LaNx , CeO,, Pr 
Ox , NdOx . SmOx , EuOx . GdOx , Tb 
Ox , DyOx , HoOx , ErOx . TmOx . Yb 
Ox . LuOx , TbOx , DyOx , HoOx , E 
rOx , TmOx , YbOx , LuO» , TiOx^ 
rOx , ZrNx , Hf Ox , Hf Nx , ThOx , V 
Ox . VNx , NbOx . N b Nx , TaOx . TaN 
x , C rOx , CrNx . Mo Ox , MoNx . W 
Ox . WNx , MnOx . ReOx , FeOx . FeN 
x, RuOx, OsOx, Co Ox, RhOx, IrO 
x . N iOx . PdOx , PtOx, CuOx, CuN 
x . AgOx . AuOx . ZnOx . CdOx . HgO 
x , BOx , BNx . A 1 Ox , A 1 Nx . GaOx , 
GaNx , InOx. I _SiNx. GeOx. SnOx. 
PbOx , POx , PNx , AsOx , SbOx , Se 
Ox, TeO**Zto6mmM*AWmc!kfci>S. 

[«IEWm«B«3 0 02 0 

[0020] %mfom<r>mmmmt Lxy-t 

tiyF, yy-U> (c 2 n ) Srh'oggg. 
AUC3, B 4 C, CaC2, Cr 3 C2, Mo 
2 C, MoC, NbC, SiC, TaC, TiC, V 
C, W 2 C, WC, ZrC%i:<D&m§ittMi>Wl'eh 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable stable electron emission 
at low voltage to 

enhance the efficiency of electron emission by providing 
an insulator layer 

with at least one or more electric field stabilizing 
layers having higher 

conductivity than the insulator layer, on the interface 
between an electron 

supply layer and the insulator layer, or on the interface 
between a metallic 

thin-film electrode and the insulator layer, or in the 

middle of the insulator 

layer. 
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SOLUTION: An ohmic electrode 11 is formed on an element 
substrate 10, and an 

electron supply layer 12 made of a metal or a 
semiconductor such as Si, 

insulator layers 13 made of SiO<SB>2</SB> or the like, 
and a metallic thin-film 

electrode 15 are sequentially deposited on the ohmic 
electrode 11, and further 

the insulator layers 13 are provided with highly 
conductive layers 14 of Al, W 

and the like. The highly conductive layer 14 is provided 
on the interface 

between the metallic thin-film electrode 15 and the 
insulator layer 13 or on 

the interface between the electron supply layer 12 and 
the insulator layer 13, 

or inside the insulator layer 13 as a multiple layer. In 
this case, the 

insulator layers 13 and the highly conductive layers 14 
can be alternately 

deposited, and the highly conductive layers 14 may be 
arranged at increasing or 

decreasing intervals along the depositing direction or 
may be deposited at 
equal intervals . 
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